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Microbial protease preparation suitable for admixture to washing compositions arid 

process for preparing It 

This invention relates to a BaciUus Ucheniformis derived protease preparation having substantially 
reduced allergenic properties and being useful as a commercial protease product, for example for 
admixture into detergent compositions, such as washing powder compositions for domestic use. 

Commercial detergent protease preparations are commonly obtained by cultivation of selected 
5 strains of Bacillus Ucheniformis, The protease is produced extracellularly by the microorganism and a 
protease concentrate is subsequently recovered from the culture broth, e.g. by precipitation with salts 
and/or solvents. The work-up procedures may be conducted In such a manner that practically no 
protease activity is left in the culture broth. However, the recovery procedure is not particularly specific 
with respect to the protease, and in consequence, the protease concentrate will also normally contain 

10 broth constituents other than the enzyme. To produce a commercial detergent protease product, such 
as Alcalase supplied by Novo Industri A/S, Denmark (Alcalase being a Registered trade mark), the 
Protease concentrate is then admixed with an Inert filling material and the auxiliary agents which serve 
to produce a low dusting protease. product of a predetermined proteolytic activity. 

By far the most predominant proteolytic component of commercial Baciilus Ucheniformis derived 

16 protease products, such as Alcalase, has been identified as subtllopeptidase A (EC 3.4.21.14), 
hereinafter called subtillson. This enzyme, which can be recovered from the commercial product in 
purified and crystallized form has been characterized in great detail and was found to be long to the 
same group of so-called serine proteases as trypsin and chymotrypsin. The enzyme nomenclature 
alludes to the fact that originally the microbial source of Alcalase had been classified as B. subtilis. 

20 However, it should not be generally accepted that the Alcalase producing microorganism is B, 
Ucheniformis, 

Practically all proteins, including industrial enzymes, exhibit allergenic properties of varying 
potency, depending on the Individual protein. A significant allergenic effect of Bacillus Ucheniformis 
derived protease preparations was experienced early after their commercial introduction and ever since 
26 then such allergenicity has been regarded by the art as an inherent inconvenience connected with the 
use of the protease products. 

Heretofore, efforts to minimize the incidence of hypersensitive reactions among workmen and 
users have been directed solely towards providing low dusting particulate, e.g. granular or 
encapsulated, protease products so as to reduce the risk of exposure to the protease, both by workers 
in detergent enzyme and in washing powder manufacturing plants and by users of household washing 
powders. The success of these endeavours is, in part, evidenced by the continued widespread domestic 
use of detergent enzyme containing washing powders. 

However, it is also known that the development of allergic reactions can be very unpredictable 
and capricious. Thus, there yet remains a need for a commercial protease preparation of allergenic 
properties substantially attenuated as compared with those preparations known heretofore. 

It is an object of the present invention to provide a B, Ucheniformis protease product attenuated in 
allergenicity. 

It is another object of the present invention to provide an industrially feasible process for 
preparing a product having reduced allergenicity. 

The attainment of these objects is based on certain observations relating to the constituents of 
commercial protease preparations and to their properties. 

Recently published Investigations by means of qualitative (but highly sensitive) immuno- 
electrophoresis (e.g. according to Graber-Williams, vide R. Verbruggen et al., Biochim, Biophys, Acts, 
46 vol. 365 (1974), pp. 108 — 114) indicated that commercially available protease products, notably 
Alcasase are antigenically heterogeneous. 

In subsequent studies published by Verbruggen (Biochem. Journal, vol. 151 (1975), pp. 149 — 
155), using the technique of quantitative crossed agarose gel Immunoelectrophoresis, it was found that 
the main protease component of Alcalase, consisting of a family of subtilisin isoenzymes is 
60 accompanied by a minor protein component, which is antigenically different from the main protease 
component. 

One approach towards further elucidating the composition of commercial protease preparations, 
which is also applicable on a preparative laboratory scale for fractionating such preparations Is to 
subject the protease concentrate recovered from the culture broth to ion exchange chromatography. 

5^ Thus, for example, a B. Ucheniformis protease concentrate (30 g) was chromatographed on a column 
(5x35 cm) of carboxymethyl cellulose (CiVIC, 500 g) maintained at 4°C and equilibrated with a buffer 
of pH 6.5 consisting of 0.005 iVI tris(hydroxymethyl) amino methane (THIS) maieate and 0.002 IVI calcium 
acetate. Elution was conducted with the same buffer, applying a linear sodium chloride gradient 
subsequent to the emergence of the front peak. The optical density of fractions (20 ml), collected at a 

^0 flow rate of 210 ml/h, was monitored at 280 nm. The chromatogram is shown in Figure 1 of the 
accompanying drawings. 

The major protease component recovered from pooled fractions corresponding to peak B of the 
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reoresented by peak C Is identical to the minor Pi^o;^'" J^" ,r different from the main component, 
Srophoresil supra) and ^^-JJ^^^^^^^^^^^ identified above, willbe 

ftom ^oled fractions corresponding ^^^f^^^^^^^.^^S in 6.071^^ sodium ba*ital buffer of pH 8.0 at 

cathodic migration rates. . ... .t,_+ ^.^^^ both proteases migrate as band patterns. 

Furthermore, the t^^^'^^'r^^ndTccomp"^^^^^^ stwer mTgrating side bands, both the subtiUsm 

derived peptides. ^ . m thp art Usually, the culture broth is filtered. 

Such recovery methods are well t^^abl.shed n the art U^^^^^^ 
centrif uged or otherwise clarified ^''^^^^^^V P^^fuTor amm^^^^ sulphate or by adding a water- 

. SSfesolSt^t^^^^^^^^^^^ 

--"rlTst'pr;^^^ 

vacuum. A particulariy advantageous "ai^ae-scale d^mg pr^^ 

subsequent drying step under fluid bed <»"«*'^.'°"^' , com^erd^ particulate low dusting protease 
4B ^" conversion of the dried enzyme «°"^^"J^^lXmed b^^^^^^ methods known in the art. One 
preparation of predetermined f^l^^^^^f^^^^l^^'i^sXnM substantially spherical beads are 
Method is described in British Patent No. 1 33^8^2^^^^^ ^ water-dispersible solid waxy binder 
produced from a mixture of the Pro^«^^*„ giso made to Brttish Patent No. 1,362,365 

Kmerizer. and finally dried under fluid bed conditions described in U.S. Patent 

'"''"^Tematively. a granular enzyme P^°d"i=^J"^y "^f^ to further reduce the dusting 

5B NO. 4.106.991. A subsequent coating process mav °Pt.o"ai^^^ Ts usually conducted by means of a 

properties of the final P™d"<=t- Cf^t-ng of the partic^^^^^^^ powdering the resulting coated 

^ will generally contain: 
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(a) At least one surfactant which may be anionic, non-ionic, or amphoteric, or a water-soluble soap. 
Typically, an anionic surfactant (e.g. a linear alkyi aryl sulphonate) Is used in admixture with a non- 
ionic (e.g. an alkyI phenyl polyglycol ether) in amounts of 5 — 30 and 1 — 5 percent by weight, 
respectively, of the washing composition. 
5 (b) One or more builders, preferably having a concomitant sequestering function. Sodium 
tripolyphosphate. sodium citrate, sodium silicate, and zeolites are examples of such compounds, 
usually constituting from 10 to 70 percent by weight of the detergent composition. 

(c) A bleaching agent, preferably a peroxy compound such as sodium perborate, typically incorporated 
in an amount up to 30 percent by weight of the composition. 
10 (d) Ancillary agents, such as carboxymethyl cellulose, optical brighteners and perfumes. If required, a 
pH-adjusting agent is added to give a pH of the laundering medium in the range of from 8.0 to 
10.5. 

The particulate protease preparation of the invention is added in an amount calculated to give a 
75 protease activity of at least 0.1 Anson units (AU, vide infra), preferably 0.5 — 2.S AU per lOOg of 
washing composition. If required, balance to 100 percent may be established with an inorganic filler, 
preferably sodium sulphate. 

Liquid detergent compositions may be prepared from enzyme slurries, preferably in non-aqueous 
media. Typically, such slurries may consist of a suspension of finely ground protease concentrate in a 
20 liquid non-ionic surfactant, for example Tergltol 15 S 9 (from Union Carbide, New York, U.S.A.) or a 
mixture of such surfactants. Usually, the slurry will also contain one or more inorganic fillers, such as 
finely ground sodium chloride, optionally in admixture with a suspension stabilizer, for example fumed 
silica (Aerosil 200 from Degussa, Frankfurt, Germany). Tergitol and Aerosil are trade marks. 

The protease slurry of the invention is added in an amount calculated to give a protease activity of 
25 at least 0.1 AU, preferably 0.5 — 2.5 AU per 100 g of liquid detergent composition. 

The washing compositions may be prepared in the usual manner, for example by mixing together 
the components. Alternatively, a pre-mix is made, which is then mixed with the remaining ingredients. 

A purified grade of subtilisin, for example one which is recoverable from pooled fractions 
corresponding to peak B of the CMC ion exchange chromatogram of Figure 1 and having a proteolytic 
30 activity of the order of 3 — 5 times that of the protease concentrate, is not contemplated in connection 
with the practice of this invention. Handling such a powerful protease concentrate would Inevitably 
increase the risk of the occurrence of local irritation, particularly of the respiratory tract and other 
mucous membranes, up to a level which could be unacceptable to enzyme manufacturing plant 
workers. 

35 Furthermore, the enzymatic instability of such a purified subtilisin component Is too high to make 

such a protease concentrate of any utility as a detergent enzyme. The substantial difference in stability 
experienced between purified enzyme and commercial protease preparations is apparently due to the 
presence In the latter of non-enzymatically active culture broth constituents which stabilize the 
protease. Such stabilizing constituents are at least partly Identifiable as smaller peptides and amino 

40 acids originating mainly from autodigestion of the protease during its fermentative production. 
However, additional stabilizing culture broth constituents of an unspecified character may also be 
present. For the sake of convenience, hereinafter the term "peptide fraction" will be used for these non- 
proteolytic culture broth constituents. The peptide fraction is eluted together with front peak A when 
the protease concentrate Is fractionated on a CMC ion exchange column as has been described in 

45 connection with Figure 1 . 

The peptide fraction content is calculated from the formula: 

percent total N— percent protein N 

percent peptide fraction= 

so 0.14 

protein N being the nitrogen content of a trichloroacetic icid precipitate prepared under standardized 
conditions. 

According to a preferred embodiment of the present invention the proteolytic activity of the 
ss protease concentrate Is in the range of from 2 to 20, preferably from 5 to 1 5, Anson units (AU) per g, 
the culture broth derived peptide fraction content therein being at least 0.5 per cent by weight, 
preferably in the range of from 2 to 1 5 percent by weight. 

In principle, the objective of providing a process of preparing a protease product essentially free of 
component C could be achieved by removing only component C from the protease concentrate, e.g. by 
€0 fractional precipitation and/or selective extraction procedures. However, apart from the fact that no 
method of this kind has been devised so far, any such method would almost inevitably entail 
concomitant losses in yield of subtilisin. 

In addition, the expenses inccurred in carrying out the removal of component C would add 
substantially to the production costs of the ultimate protease product. The separating approach is 
65 unacceptable, as a practical matter. 
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UKewise. an Inevitable rise P-^-«on co«^^^^^^ 

rusSdtnirr ^LTSZZSi^-^ri'o.S^T:^^^ oou>a be effected simpV by Halting 

''T£Te It^^r^^Z^r:^^^!:.'^'^'^^^ P-ease concentrate Have now 



NRRLB-11301, -> 1st May 1978 

NRRLB-1 1302, and \. Information received on 



NRRL B-1 1 303'. J 1 st August 1 979 

" "^""Sr ofl //..en/^or.,/. - block its syntHesis of com^^^^^^^^^^^ 

synthesize subtilisin was -"^^^g.'"^^^^^^ ?S ^0 5%) "eCI°' 6^0 4H,0 
medium contammg Trypttcase (2S^^^^ extrart >^;f^'^ ^^j^l'^ ^^'^ooc were harvested after 5 

.0 K''su\?enTd^ o^Jl Vvn^Sica obtained from BBL Division of 

BioQuest, Md.. U.SA The word Trypticase is a tjfae mark. concentration of 1 00 ug/ml and the 

the above culture medium. 

Selection of mutants carrying a mutant colony, vvere 

.arrangr;nrgS^:?n.^^^^^^^^ 

'^l Z^S^SXl^rS::^^:^ «C^.=^^<^or e^^^^^^^^ no precipitation 
Ks wefe^elected. purified by subcuitivation, and then propagated m shalce flasks. 

35 Further characterization of component C 

Amino acid analysis r^mnnnpnt C is aiven below. The determinations are 

Cnore nautesto subtnisln luell .r. indlcat.d in pa™ntl«s«i 

fo): Met: 3 (5);Tr; not detmd. (1): NH,: 27 (25).Total number of ammo acids. 269 (273), excl.Trp. 

The amino acid comp6sltion of component C ^^^^^^n^^^^^^^ 
the most conspicuous difference bemg the P^^««f„ P^^S «^s c^^^^^^ 

rs^i^-dS-pHTdVa:^^^^ 

the group of BacHfus derived proteases, would be most unusual. 
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Allergoiogical studies 

Formation of IgE antibodies in rabbits 

Solutions {0.5 ml) of each of the test substances subtilisin (15.1 percent protein N) and 

component C (13.7 percent protein N) together with Alhydrogel (Superfos, Copenhagen, 0.5 ml of 1.3 
5 percent emulsion, calculated as AljOg) as adjuvant were Injected subcutaneously into rabbits (24 

animals in each group). The dosages of the two immunogens under comparison, expressed in 

protein N, were the same. Comparisons were made at 3 dosage levels, corresponding to 0.01 5, 0.15 

and 1 .5 /ug protein N, respectively. 

The animals were bled on the 13th day after the first immunization and then reimmunized the 
w following day. This schedule was repeated each 1 4th day throughout the entire experimental period of 

1 39 days. 

Passive Cutaneous Anaphylaxis (PCA) test 

The test was performed according to the procedure described by N. J. Zvaifler et al., Journal of 
75 Experimental Medicine vol. 130 (1969) p. 907. Intradermal injections of 0.2 ml of whole serum or 

serum dilutions were made into the freshly shaven backs of rabbits weighing approx. 2500 g. The tests 

were performed in triplicate. After a sensitization period of 72 hours the animals were challenged 

intravenously with antigen-h50 mg Ewans Blue (Merck) dissolved in saline (5 ml). The challenge dose 

corresponded to 750 /ug protein N per animal. 
20 The animals were sacrificed after 30 — 60 minutes with an overdose of Nembutal and the 

resulting lesions measured and recorded. Nembutal was obtained from Abbott Laboratories Inc. U.S.A. 
At the dosage level of immunogen corresponding to 0.15 /ig protein N subcutaneously the 

positive titers for component C appeared significantly earlier and in a significantly larger proportion of 

the animals than did those for subtilisin. 
25 At the same dosage level the sum of titer levels induced by component C over 10 bleedings was 

significantly higher than that of subtilisin (P<0.02) Likewise, component C reached significantly 

higher maximum titers (P<0.02). 

Modified Anson-hemoglobin method for the determination of proteolytic activity 
3o In the Anson-hemoglobin method for the determination of proteolytic activity, denatured 

hemoglobin is digested under standard conditions. The undigested hemoglobin is precipitated with 
trichloroacetic acid (TCA) and the amount of TCA soluble product is determined with Folin-Ciocalteu 
phenol reagent. 

One Anson unit (AU) is the amount of enzyme which under standard reaction conditions digests 
35 hemoglobin at such an initial rate that there is liberated per minute an amount of TCA soluble product 
which gives the same colour with phenol reagent as one millequivalent of tyrosine. 

The standard reaction conditions are the following: Temperature 25''C; reaction time 10 min.; pH 

7.5. 

For further reference, vide: M. L. Anson, Journal of General Physiology vol. 22 (1939), pp. 79 — 
40 89; O. Folin and V. Ciocalteu, The Journal of Biological Chemistry vol. 73 (1927), pp. 627 — 636. 

The invention will now be described In further detail with reference to the following examples: 

Example 1 

Each of the B. /ichenfformis strains NRRL B-1 1 301 , B-1 1302 and B-1 1 303 were cultivated under 
4s the following conditions: 

Baffled EHenmeyer flasks (500 mi) were prepared with substrate (100 ml) in each. The following 
substrate compositions were used: 

so Substrate 1 Substrate 2 Substrate 3 

percent (w/v) percent (w/v) percent (w/v) 

Potato starch 10 12.5 10 

Soy bean meal 5 7.5 2 

Na^HPO, . I2H2O 1 0.5 1 

55 PluronicL-61 0.01 0.01 0.01 

Tween 80 1 

Bariey starch 5 
Sodium caseinate 1 
BAN 120 L 0.01 0.01 0.01 

60 

Pluronic L-61 is a non-ionic surfactant distributed by Wyandotte Corporation, Michigan, U.S.A. 
Tween 80 is polyoxyethylene sorbite n monooleate distributed by Atlas Chemical Industries, 
Delaware, U.S.A. 

BAN 120 L is a commercial alpha-amylase product, obtained by fermentation of B. subtiiis, and 
55 supplied by Novo Industri A/S. Denmark. 
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The media were heated from 50 to 90-C in the course of 50 min., then heated to 121°Cfor an 

6 method. The following results were obtained (AU/kg): 

Subst«te1 Substrate 2 Substrate 3 

NRRLB-11301 J 60 ^ ,55 

NRRLB-11302 1|8 ^ ,5q 

10 NRRLB-11303 161 

Samoles of the culture broths obtained as described above using Substrate 2 J 

S„,„ AU/7 P.g"t P.rc|n. 



B-11301 V 10 

B-11302 
B-11303 



B-11302 10 35 - 



10 31 

A sample (5 J of the product ^o-ai-ed^^^^ rd:rS£onTL.?S;??o th^^^^ 

?e^crrd^;reSs°v/The'Xoi^^^^^^^^^ ^^^olSained by 'monitoring OD„o of factions (20 ml) 

''""^rad^ditr rsotiJn'-r^^^ ww) of s^iiz^z^ri^j^^^ 

t^p^o^^^e^^oS^^^^^^^^ 



35 is absent. 



40 



45 



tank were as follows: 



so 
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60 



Total tank volume: 
Substrate volume: 
Rate of aeration: 
Stirring: 

Temperature: 



5501 
3501 
300 l/min. 

400 rpm with a six-bladed turbine 
stirrer, 28 cm diameter 



Substrate composition: 

Potato starch 
Soy bean meal 
NajHPO^ - 12H2O 
BAN 120L 
Pluronic L-61 



100 g/l 
50 g/l 
10g/l 
0.1 ml/1 
1 g/l 



fS^bsl^t^r^^^^^^^^^ from 50 to 95oC in the course of 50 min., and then sterilized at 1 21 <>€ 
'"^""AftS a fermentat^^ time of 50 h. the protease activity was 1 60 AUAg. as determined by the 
65 modif^SVson met^^ The fermentation broth was then cooled to about 50C. 
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a. 

A sample of the culture broth from the fermentation described above was centrifuged at 1 5.000 g 
for 30 min. The supernatant was separated and then warmed to 37^C. Anhydrous Na2S04 (320 g/l) 
was added and the mixture was then stirred for 30 min., still maintained at 37 °C. The precipitate was 
6 then filtered off and dried under vacuum. 

The resulting protease concentrate had the following characteristics: 

Proteolytic activity 8 AU/g 

Protein content 20 percent 

w Peptide fraction 4 percent 

Chromatography on CMC and agarose gel electrophoresis, conducted in the same manner as 
described in Example 1, demonstrated that the protease product was free of component C, the only 
detectable protease being subtilisin. 

b. 

A second aliquot of the above culture broth was centrifuged at 1 5.000 g for 30 minutes. The 
supernatant was then separated off. Acetone (3 volumes) was added slowly and with vigorous stirring to 
the superantant. The resulting precipitate was then filtered off and dried under vacuum. 
The resulting protease concentrate had the following characteristics: 

Proteolytic activity 6 AU/g 

Protein content 1 5 percent 

Peptide fraction 3 percent 

25 

Chromatography on CMC and agarose gel electrophoresis, conducted In the same way as 
described in Example 1, demonstrated that the protease product was free of component C, the only 
detectable protease being subtilisin. 

30 Preparation A 

A commercial, particulate protease product was prepared in the following manner: 
A pre-mix consisting of enzyme concentrate (8 AU/g, 25% by weight) prepared as described in 
Example 2a, polyvinylpyrrolidone (2%), polyethylene glycol 6000 (6%) and sodium chloride (87%) was 
moistened with water (8%), extruded through a screen with 0.9 mm holes and then spheroidized as 
35 described in British Patent No. 1 ,362,366. The particulate product was dried on a fluidlzed bed to a 
moisture content of about 0.5% followed by coating with polyethylene glycol (4% by weight) and finally 
powdered with a mixture (11%) of titanium dioxide and magnesium silicate. The final enzyme 
preparation had an activity of 1 .7 AU/g. 

40 Preparation B 

A granular protease product was prepared substantially as described in U.S. Patent No. 
4,106,991. 

Finely ground protease concentrate (9 AU/g, 25% by weight) prepared according to Example 2a, 

titanium dioxide (2%), cellulose powder (10%) CEPO S20 (The Swedish Cellulose Powder and Wood 
45 Flour Mills, Ltd.), and finely ground sodium chloride (62%) were mixed in a Lodige mixer as described in 

Example 1 of the above U.S. patent. 

The dry mixture was sprayed with a 4.5% aqueous solution of polyvinylpyrrolidone K 30 (1% by 

weight of the total mixture; obtained from GAF Corporation, New York, U.S.A.) functioning as a binder. 

Granulation of the product was performed in the Lodige mixer followed by drying of the granular 
50 product to a moisture content below 3%. Finally, the granules were sieved and then coated with 

polyethylene glycol and powdered according to the procedure described In Preparation A. The protease 

preparation so obtained had an activity of 2 AU/g. 

Example 3 

55 The particulate protease products prepared according to Preparations A and B were used for the 

preparation of washing powder compositions of the following formulations: 
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« n^^etu.iont Amount 

a. Constituent (percent by weight) 

NANSA S 40 S 

BerolWASC ^ 
5 Soap 

Sodium tripolyphosphate 
Sodium perborate 

Sodium silicate ^ 
Sodium CMC 

fo Optical brighteners, perfumes a; needed 

pH adjusting agents as needed 

Protease product (1 .5— 2.0 AU/g) 0-8 
Sodium sulphate, balance to i uu 

b. Constituent (perceX" weight) 

NANSAS40S i° 
BerolWASC ^ 
Soap 

20 Sodium tripolyphosphate 

SASIL 



Sodium perborate g 



3 

15 
15 
25 



1 



Sodium silicate 

Sodium CMC ^ _ 
25 Optical brighteners, perfumes npeded 

pH adjusting agents as neeaeo 

Protease product ( 1 .5— 2.0 AU/g) 0-? 

Sodium sulphate, balance to luu 

30 NANSA S 40 S is a sodium alkyi benzene sulphonate, based on "soft" fully biodegradable 
allcylate, in powder form (Marchon Ltd). /d«.^i a/r^ 

Berol WASC is a non-ionic alkyl phenyl polyglycol ether (Berol A/B) 

SASIL is a sodium silicate zeolite of type A with the formula Na,2(AI02)«(SiOJ,2 • ZVH^u 
(Degussa). 

A protease preparation suhable for admixture to washing cornpositions having inco^o^^^^ 
therein a Bacillus Ucheniformis derived protease concentrate, charactensed " t^?* P^^^f/^^ 

.cti,W rf K p'otSS^™"™™ lnJp<»««l therein 1= In th. «^ of fton, 2 to 20 A„»o„ onM 
■^''s A praleas. pr.poration sccortlng to Cl.ta 4. »h.™ln th. pratoolytlc KtMtv of tho prof... 

'^"'*"^rC^ei:^''?loS to Claim 6. wherein the Bacillus licHeniforrnls strain is selected from 
so stralns having blt^n assigned deposH numbers NRRL B-1 1 301 , B-1 1302 and B-1 1 303. 

Patentanspruche 

1. Proteasezubereitung, geeignet als Zusatz au Waschn.i«e^^^^^^^^^ ^^J.^^^^^^^^^^^^ tafi" das 
65 Bacillus Ucheniformis stammenden Proteasekonzentrat. dadurch gekennzeichnet. 
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Proteasekonzentrat durch wenlgstens 0,5 Gewichtsprozent nicht-proteolytlscher Peptide aus der 
Nahrbouilon, in der die Protease erzeugt wurde, stabilisiert, frei von Nicht-Serin-Proteasen 1st und im 
Vergleich mit elnem Proteasekonzentrat, welches Nicht-Serin-Protease enthSIt, im wesentlichen 
abgeschwSchte allergene Eigenschaften aufwelst 
6 2. Proteasezubereitung nach Anspruch ^, bei der wenigstens 99% der proteolytischen Aktlvitat 

des darin enthaltenen Proteasekonzentrats vom Subtilisin-lsoenzym-System stammt. 

3. Proteasezubereitung nach Anspruch 1 oder 2, bei der das darin enthaltene Proteasekonzentrat 
von 2 bis 15 Gewichtsprozent nicht-proteolytlscher Peptide aus der KulturflOsslgkeit, In der die 
Protease erzeugt wurde, enthalt. 
to 4. Proteasezubereitung nach ernem der vorangehenden Anspruche, bei der die proteolytische 

Aktivitat des darin enthaltenen Protease konzent rats Im Bereich von 2 bis 20 Anson-Einheiten pro 
Cramm liegt. 

5. Proteasezubereitung nach Anspruch 4, bei der die. proteolytische Aktivitat des darin 
enthaltenen Proteasekonzentrats im Bereich von 5 bis 1 5 Anson-Einheiten pro Gramm liegt. 
/5 6. Verfahren zum Herstellen eines Proteasekonzentrats nach Anspruch 1, dadurch 

gekennzelchnet, dal3 ein Kulturstamm von Bacillus licheniformis, derart mutiert, daU siene Eigung zum 
Synthetisieren anderer Proteasen ais Subtilisin im wesentlichen blocklert ist, in einem NShrmedium 
kultiviert wird, welches assymilierbare Kohlenstoff-, Stickstoff- und Phosphorquellen enthalt, mit 
anschlieBender Gewinnung des Proteasekonzentrats, welches Subtilisin sowie aus der Kulturflus- 
20 sigkeit stammende Peptide enthalt. 

7. Verfahren nach Anspruch 6, wobei 6bv Bacillus licheniformis- Kulturstamm asu Kulturstammen 
ausgewahit 1st, denen die Hinterlegungsnummern NRRL B-1 1301, B>1 1302 und B-1 1303 zugeordnet 
worden sind. 

25 Revendications 

1. Pr6paration proteasique convenant pour §tre melangee k des compositions de lavage, 
contenant un concentre proteasique derive nt de Bacillus licheniformis, caract6ris6e en ce que ce 
concentr^ proteasique stabilise par au moins 0,5% en poids de peptides non prot6olytiques derivant 

3o d'un bouillon de culture dans lequel la protease a 6t6 produite, est depourvu de protease non-s6rine et 
presente des propridt^s allergisantes fortement attenuees par rapport d un concentre proteasique 
contenant une protease non-s^rine. 

2. Preparation proteasique selon la revendicatlon 1, caracterise en ce qu'au moins 99% de 
I'activlte proteolytlque du concentre proteasique qu'elle conttent derivent du systeme iso-enzymatique 

3B de la subtillstne. 

3. Preparation proteasique selon la revendicatron 1 ou 2, caracterise en ce que le compose 
proteasique qu-elle renferme, contient de 2 d 1 5% en poids de peptides non prot6olytiques derivant 
d'un bouillon de culture dans lequel la protease a ete produite. 

4. Preparation proteasique selon Tune quelconque des revendications precedentes, caractertsee 
<o en ce que I'activlte proteolytlque du concentre proteasique qu'elle contient est dans la gamme de 2 

20 unites Anson par gramme. 

5. Preparation proteasique selon la revendicatlon 4, caracterisee en ce que I'activite proteolytlque 
du concentre proteasique qu'elle contient est dans la gamme de 5 d 1 5 unites Lanson par gramme. 

6. Procede pour preparer un concentre proteasique selon la revendicatlon 1, caracterise en ce 
45 qu'on cultlve une souche de Bacillus licheniformis, dont on a provoque la mutation pour bloquer 

essentiellement son pouvoir de synthese d'autres proteases que la subtilisine, dans un milieu de culture 
contenant des sources assimilables de carbone, d'azote et de phosphore« puis qu'on recupere ledit 
concentre proteasique comprenant la subtilisine et les peptides derivant du bouillon de culture. 

7. Precede selon la revendicatlon 6, caracterise en ce que la souche de Bacillus licheniformis est 
so cholsie parmi les souches auxquelles sont attribu6s les numeros de depdt NRRL B-1 1301, B-11302, et 

B-11303. 
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